
FOCAL INFECTION AND RHEUMATISM.*
By William E. Preble, M.D., Boston.

I. Scope of Paper.
The object of this paper is to summarize

briefly the more important points in our pres-
ent knowledge of focal infections in their re-
lation to chronic arthritis, and to give in some
detail the main indications for treatment of the
latter disease.
II. Historical.

The general theory of systemic disease aris-
ing from some local lesion is very old. S.
Spooner, M. D.,1 a dentist, in his "Guide to
Sound Teeth, ' ' published in 1838, remarks :—
"There can . . be no doubt but that diseases in
the mouth often severely affect the constitution,
and are conducive to several diseases of the
general system." And again:—"I cannot help
thinking that our success in the treatment of all
chronic diseases would be very much promoted
by directing our enquiries into the state of
the teeth in sick people." E. G. Kelley, M.D.,2
another dentist, in his book "Kelley on
the Human Teeth, ' ' published in 1843, expressessimilar views, and quotes Dr. Fitch's report of
"two remarkable cases of rheumatism caused
by the teeth," one of which was permanently
relieved by extraction of the diseased teeth.

Note that these ideas were expressed several
years before the birth of bacteriology—in 1850.

On October 20, 1875, Dr. John W. Riggs, a
Hartford, Conn., dentist, read a paper before
the American Academy of Dental Surgeons in
New York, ascribing pyorrhoea as a cause of
systemic disease. Two years later, in 1877, Dr.
Alfred Mantle, of England, pointed out the re-

lationship between the tonsil and rheumatic
fever. In 1899, Adami3 published his paper
on "Latent Infection and Subinfection," and
in 1914 he elaborated the ideas expressed in his
early paper.

In 1900 Poynton and Paine,4 of England,began their wonderful series of papers on rheu-
matic fever, proving that the disease is caused
by the diplocoecus rheumaticus, or streptococ-
cus rheumaticus, and that the original focus of
infection is usually in the tonsils.

In 1909, Billings5 and Rosenow began to
publish the results of their work at Rush Med-
ical College on focal infections, and, by won-derful team work of clinicians, laboratory men
and surgeons, put the whole subject on a scien-tific basis.
777. Focal Infection.

Billings defines a focus of infection as "a
circumscribed area of tissue infected with path-ogenic micro-organisms." The foci may be
primary, usually located in tissues communicat-
ing with a mucous or cutaneous surface; orsecondary, from extension of the infectionthrough tissues, lymph channels, or blood

stream. An example of the former would be
an infected tonsil, the crypts of which allow
easy access to bacteria from the mouth, and the
interior of which is an almost ideal breeding-
place for micro-organisms. The tissue is par-
tially walled off from the general circulation,
thus protecting the parasites from the bac-
tericidal powers of the body, and favoring the
development of symbiosis between host and
parasite. Bacteria may escape through the
capsule to the peritonsillar tissues, through the
lymph channels to cervical glands and probably
to pleura and lungs, or through the blood stream
to joints and viscera. Secondary foci may be
formed in any of these tissues, and may in turn
furnish bacteria for further dissemination.

Common locations of foci are the tonsils, root
canals of the teeth, accessory sinuses, adenoid
tissue, gall-bladder, appendix, and the various
organs of the male and female pelvis. Less
common locations are furuncles and ulcers of
the skin, the middle ear and mastoid, infections
about finger and toe nails, and ulcers and in-
fected thrombi of the rectum. Prom these
foci of infection, there may emanate bacterial
emboli or a bacteriemia.

The various strains of streptococci are the
most common offenders. The bacteria or bac-
terial emboli enter the blood stream and lodge
in the smaller or terminal blood-vessels in the
various tissues and form new colonies, or release
toxins when they die that poison the tissues.
The various strains have a specific elective
pathogenic affinity for the tissues in which theylodge. Cultures from a case of endocarditis,injected intravenously into rabbits, will give
their chief lesions in the heart of the animal;
cultures from the gall-bladder will produce
cholecystitis, and from the appendix, appendi-
citis. The strain of streptococcus may change
its affinity after a period in animal tissue, thus
accounting for the lighting up of an appendix
or a gastric ulcer in a person subject to, per-
haps, recurrent attacks of acute arthritis.

The scientific demonstration of the truth of
this conception of focal lesions as a cause of
systemic disease has revolutionized our treat-
ment of scores of diseases. Many of the diseases
formerly supposed to owe their etiology to some
"diathesis" or "dyscrasia" are now known to
be of infectious origin. Rheumatism is an ex-
cellent example of the above statement, and the
erroneous idea that "red meat" and acid fruits
and vegetables cause rheumatism is still deeplyembedded in the mind of the layman.

Nearly every one has at some time some local
infection which might become a focus of sys-
temic disease. The factors involved in the rel-
ative infrequency of systemic infection as com-
pared to local infection concern both the host
and the parasite. As regards the host, his
general physical condition and his natural or
acquired immunity are governing factors. The
natural defenses of the body—the bactericidal

*Read before the Kennebec County Medical Association, Augusta,Me., Oct. 2, 1917.
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powers of the tissues, blood plasma, and
phagocytes—protect the large majority of
people from systemic infection. Indeed, the
local infection may itself act as a stimulant to
the development of body defenses and the for-
mation of protective antibodies.

Exposure to cold, malnutrition, exhaustion,
alcoholic excesses, and the drug habit all tend
to lower the resistance of the individual.

As regards the parasite, its virulence, the
number present, and accessibility to avenues of
exit from the primary focus are factors having
to do with the development of systemic disease
from the local infected area.

In order to realize the importance of the sub-
ject, we have only to consider the large number
of diseases that have been proven to develop,
or may develop, from focal infections. Of the
common acute diseases, rheumatic fever with
its sequelae such as endocarditis, myocarditis,
pericarditis, and pleuritis; cholecystitis, acute
appendicitis, acute nephritis, purpura, and
erythema nodosum probably always arise from
a focal infection.

Gastric and duodenal ulcer, iritis, chorea,
pancreatitis, and spinal myelitis usually owe
their existence to distant infected foci.

Chronic infectious nephritis, cholecystitis,
endocarditis, neuritis, and arthritis deformans
have been definitely proven to be in this cate-
gory. Some cases of anaphylactic disease, such
as bronchial asthma, urticaria, and hay fever,
are caused by a focal infection.

IV. Rheumatism.
Rheumatism may be taken as an example

with which to describe in some detail the devel-
opment of systemic disease from a focal infec-
tion. The term "rheumatism" is a much-
abused word. By many, it is applied, not only
to the various types of arthritis, acute and
chronic, but it is also used as a sort of blanket
diagnosis covering all obscure aches and pains.
Arthritis is a much better term to apply to the
various diseases of the joints and surrounding
tissues. Of the acute types it is necessary to
distinguish between the ordinary rheumatic
fever and acute gonorrhoeal arthritis. The
former never causes suppuration in the joints,
and usually subsides without causing permanent
damage to the joint structures. It frequently
follows acute tonsillitis, or other acute strep-
tococcus infection.

The gonorrhoeal type always accompanies or
follows an acute urethritis. Suppuration fre-
quently occurs in the joints, which are often
permanently damaged. The suppurating joints
must be treated surgically.

The chronic arthritides are more complex,
and less easily differentiated. Arthritis defor-
mans, the ordinary kind of so-called chronic
rheumatism, is a fairly distinct type. The
chronic course, with exacerbations and remis-
sions, enlarged, painful joints, contractures of

muscles from myositis, deformities of joints,
and a tendency to attack the larger joints, is a
fairly distinct clinical picture. Chronic gout
is a rare disease in this country. The exacerba-
tions are more violent, the small joints are
usually the ones attacked, and in a very large
majority of the cases the joints of the great toe
are at some time involved. Gouty tophi are
usually present and the uric acid content of the
blood is increased.8

Chronic gonorrhoeal arthritis is more apt to
be monarticular, and the knee, ankle, wrist,
shoulder, and spine are the joints most fre-
quently involved, in the order named. Myosi-
tis practically never accompanies it. The gon-
orrhoeal focus can usually he found.9 Tuber-
culous joints are usually single, often suppurate,
and frequently follow trauma. Chareot joints,with the disorganization of joint structures, are
always associated with tabes. Senile arthritis,
a degenerative process, is recognized by the age
of the patient, and the absence of chronic
myositis. A sort of vascular arthritis occurs in
cases with poor circulation.10

Arthritis deformans may be hypertrophie or
atrophie; in fact, the atrophie is frequently the
end stage of the hypertrophie. The spine is
frequently involved. In every case a primary
focus of infection may be assumed, from which
bacteria, or bacterial emboli, are released and
lodge in the smaller blood-vessels of the joint
tissues. Endothelial proliferation of the lining
of the blood-vessels occurs, with or without
thrombosis. There results blocking of the
blood-vessels with hemorrhage into the imme-
diate tissues, and multiplication of leucocytes
and plasma cells, or fibrino-plastic exúdate with
connective tissue overgrowth.11 The circulation
in and about the joint is seriously impaired,
and the nutrition of the joint suffers. Adhe-
sions form, and the tissues are matted together,
interfering with the mobility of the joint. The
neighboring muscles are usually infected, caus-
ing the troublesome contractures which are the
chief cause of deformities. The metabolic
changes in the joint tissues have been well de-
scribed by Nichols and Richardson.12
V. Primary Focus.

The primary focus of infection may, theo-
retically, be located in any tissue in the body,
and in some cases it is difficult to find. The
most common locations are the tonsils, the peri-
dental tissues, and the accessory sinuses. Ton-
sils may appear perfectly normal, and yet har-
bor the primary infection.

Abscesses may exist at the apices-of teeth
with absolutely no clinical symptoms. A very
large percentage of devitalized teeth have ab-
scesses at the roots, and the x-ray is the only
sure way of discovering the abscess. Teeth with
crowns or bridges are particularly apt to harbor
infection about the roots. The accessory sin-
uses may harbor a local infection without giv-
ing clinical symptoms. Here again the x-ray
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is the deciding factor. The prostate gland,
Fallopian tubes and pelvis of the kidney, gall-
bladder, or appendix theoretically may harbor
the primary infection. It is probable that
some cases are the result of infection in the
bowel, not from the absorption of the products
of proteid putrefaction, or from the absorption
of bacterial toxins, but from the passage of the
bacteria themselves through the intestinal wall
and into the blood or lymph stream.

As bacteria probably do not pass through
the healthy intestinal mucosa, injury to the
bowel by infection or as a result of stasis or
chronic constipation must be assumed. Bever-
idge18 called attention to the fact that many
soldiers in the South African War suffered
from arthritis following attacks of acute dys-
entery. Micrococei were isolated from the
blood in cases with arthritis, but were not
found in cases without arthritis. If a patient
with arthritis has visceral ptosis and stasis, it
should not be ashamed that the stasis is the
cause of the arthritis. The focus of infection is
much more likely to be elsewhere.

The internist requires the co-operation of var-
ious specialists in handling these patients. It
is frequently necessary to have examinations
made by the nose and throat man, aurist, gyne-
cologist, G.-U. specialist, roentgenologist and
dentist. Valuable information may be ob-
tained by examining the blood, stools, urine
and joint exudates for bacteria. In some cases
it may be advisable to excise lymph nodes prox-
imal to the affected joints, and isolate the of-
fending organism. The knowledge may prove
valuable, for it does not necessarily follow that
because a patient with arthritis has enlarged
tonsils, the latter are the cause of the arthritis.
The general condition of the patient must be
carefully observed. Many of these patients
are undernourished, and their metabolism im-
paired by the chronic toxemia resulting from
the bacterial metabolism. Mental depression is
a common symptom that requires attention.

A careful and complete history of the pa-
tient is always essential. Recurrent attacks of
sore throat or tonsillitis would bring the tonsils
under suspicion, however innocent they may ap-
pear. A constant or recurring unilateral nasal
discharge would raise the question of a chronic
infection in one or more of the sinuses. Any
constant or recurring discharge from the ear
would call attention to the middle ear as a

possible focus of infection. The source of pus
in the urine should always be ascertained, as
infection in the kidney, bladder, prostate, sem-
inal vesicles, uterus, or Fallopian tubes may be
the source of systemic disease.

As syphilis may be the cause of a type of
chronic arthritis, a Wassermann test is indicat-
ed in obscure cases.14
VI. Treatn °,nt.

The treatn mt of arthritis deformans and, in

fact, of all of the diseases that may arise from a
focal infection should begin with the birth of
the child. Of first importance is the care of
the mouth. St. Vincent's Orphanage in Bos-
ton, an institution caring for about 300 chil-
dren between the ages of 4 and 14, prior to the
year 1910 maintained no dental supervision of
its inmates. The number of cases of infectious
disease in the years 1908 and 1909 was 103
each year. In 1910 Dr. Frederick A. Keyes
was appointed visiting dentist, and installed a

system of prophylactic dentistry. The figures
of incidence of infectious diseases for 1910,
1911, 1912, and 1913 are respectively 87, 52,
20, and 7. The seven cases in 1913 were due
to an epidemic of measles, introduced by a new
inmate.15 These startling figures give a glimpse
of what may be possible for a community in the
way of prophylaxis. The so-called slight in-
fections of childhood may be the cause of re-
sidual infectious foci that endanger the future
health or even the life of the child. It is hard-
ly necessary to observe that in all the so-called
children's diseases, the advice of a competent
physician should supersede that of "grandma."

The general care of the child as regards
clothing, bathing, care of teeth and mouth, and
intelligent regulation of the diet, influences the
whole future life of the individual—physical,
mental, and moral.

The treatment of arthritis deformans varies
with the condition of the patient. The first
step is to find and remove the primary and all
possible secondary foci of infection, and usually
the surgeon must be called in. It must be remem-
bered that every colony of the causative micro-
organism is a focus that may continue to fur-
nish bacteria to the blood stream after the
primary focus is removed. The colonies in the
joint tissues may themselves be sufficiently vig-
orous to keep alive the infection after the sur-
gical removal of the original source of infec-
tion. This accounts for many failures in treat-
ment.

After the local infection is removed, the task
is but begun. Every possible means must be
used to build up the resistance of the patient.
Rest, fresh air and sunshine, tonics, baths, ex-
ercise, and diet must all be given careful atten-
tion.

Rest.—Rest in bed is advisable if there is
much active inflammation, until the excessive
tenderness of joint tissues abates.

Fresh Air.—Plenty of sunshine and fresh air
have the same beneficial effect in these cases as
in other chronic diseases.

Drugs.—As regards drugs, salicylates relieve
the pain, and iron or arsenic may be indicated
as general tonics. The bitter tonics or hydro-
chloric acid in essence of pepsin may be used
to stimulate the appetite.

Baths.—The excretory functions of the skin
should be stimulated by daily baths. Many of
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these patients are too debilitated to take cold
baths, but t pid baths are just as beneficial.

Diet.—As regards the diet, it should be re-
membered that the old "red meat" theory was

exploded in 1902, but the idea is not yet com-

pletely eradicated. It was formerly assumed
that uric acid and rheumatism were in some
way related, and that the so-called red meats-
beef, mutton, venison, etc.—contained more uric
acid than the lighter-colored meats. Both as-
sumptions were wrong. Arthritis deformans is
an infectious disease, and the only respect in
which food influences its course is in the way of
general nutrition. As regards the ' ' red meats, ' '

it was definitely proven, over fifteen years ago,
that beef, mutton, etc., contain less than one-
third as much of the purin bases (from which
uric acid is formed) as chicken, veal, and lamb.16

Proteid.—Patients with arthritis deformans
need plenty of protein to help build up the
wasted muscles and other tissues. Recent work
by the biological chemists seems to show that all
of the amino acids found in the various proteids
are necessary constituents of the body, and it is
probable that a considerable surplus of pro-
teid, above the quantitative proteid require-
ment, is necessary in order to furnish a suffi-
cient variety of amino acids to satisfy the wants
of all the body tissues. Meat, fish, milk and
eggs should be given freely, and the total pro-
teid intake should approximate 100 grams
daily.

The carbohydrate intake should be regulated
according to the general state of nutrition of
the patient. The obese patient should have
small quantities of bread and sweets, with an
abundance of green vegetables and fruit. The
poorly nourished patient should have plenty of
bread, with butter, milk, and cream added
freely to the diet. All of these patients should
have plenty of fruit and fruit juices, and fresh
vegetables to supply the various salts necessary
for the body chemistry.

It should be remembered that the old idea,
that acid fruits and vegetables cause rheuma-
tism or "make the blood acid," is erroneous.
On the contrary, practically all of the organic
acids in our common fruits and vegetables form
alkaline carbonates when absorbed, and increase
the alkali reserve of the blood. Prunes, plums,
and cranberries are the exception.17 Oranges,
grapefruit, tomatoes, etc., with a sufficient quan-
tity of the fodder vegetables to give the neces-
sary bulk to the stools, are indicated.

The fats are used freely or sparingly accord-
ing to the patient's store of body fat. Butter
and cream are, as a rule, very easily handled bythe digestive tract. It is never necessary to
give olive oil or cod liver oil, as butter and
cream are no more expensive, are just as nour-
ishing and much more palatable.

Fluids.—The fluid intake is important.Sufficient water and other liquids, such as tea,coffee, and milk, should be given to enable the

kidneys to excrete with the least possible irrita-
tion not only the normal waste products of
metabolism, but also the toxins released from
the dead bodies of the bacteria, or formed by
the bacterial metabolism. A minimum of two
quarts daily should be given to an adult. In-
telligent supervision of the diet is the most im-
portant single factor in building up the health
of these patients.

The local treatment of the joints in the se-
verer eases is a problem for the orthopedic sur-
geon. Every possible means should be used to
restore the circulation in the anemic and under-
nourished joint tissues. In the stage of active
inflammation rest is essential, and bandages,
splints, or plaster casts may be necessary. After
the active inflammation has subsided, passive
motion should be used, then active motion, and
finally graduated exercise of the joint to break
up adhesions and restore mobility. Massage is
particularly beneficial. Alternating hot and
cold shower baths improve the circulation, and
electricity relieves the pain and may help the
tissue metabolism. The Bier treatment may be
used to induce a passive hyperemia of the joint.In some cases, surgery in indicated to reduce de-
formity caused by contractures and ankylosis.Vaccines.—Vaccines may be indicated to
assist in the formation of specific antibodies.
The autogenous vaccine should always be used.
The use of stock vaccines is unscientific, and is
quite as likely to do harm as good.

Sera have been tried without any beneficial
result, and in some cases distressing anaphylac-tic symptoms result.

Recently Miller and Lusk18 have treated acute
and chronic cases of arthritis with intravenous
injections of foreign protein. Proteóse, albu-
mose, and typhoid vaccine were used with good
immediate results. Thomas19 has recently re-
ported a series of 86 cases treated with typhoidvaccine. The end-results do not seem very
promising, but more experimental work alongthese lines may demonstrate the value of this
method of treatment.
VII. Conclusion.

There is still much to learn about infection
and arthritis. Neither our knowledge of these
subjects nor our methods of treatment have yet
approximated perfection, but the progress in the
past ten years gives hope for the future.

Our success in the treatment of these ar-
thritics will be directly proportional to the
amount of intelligent, painstaking work and
attention to details. One hundred per cent, of
cures is not expected.
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CAUSES AND TREATMENT OF CHRONIC
HYPERACIDITY, HEARTBURN AND
SOUR REGURGITATION.

By Louis Fischbein, M.D., Boston.
There are very few affections in the domain

of internal medicine, the conception of which is
so much influenced by the à priori view of the
physician, as are some of the affections of the
gastro-intestinal tract. One needs only to men-
tion the significance and importance attached
by some physicians to ptosis of the abdominal
organs, the views as to the importance of consti-
pation as a cause of local and general disorders,
and the vague conception of biliousness, nervous
dyspepsia, intestinal indigestion, and auto-
intoxication. It is much the same as regards
hyperacidity, although this is one of the most
familiar gastric disorders, and one that the
physician is daily called upon to treat. Only
a few years ago, gastralgia played a prominent
rôle in painful gastric affections; it was assumed
to be due to some form of gastric spasm induced
by hyperacidity. Recently, however, a tendency
has developed, especially among surgeons, to go
to the other extreme, and deny the existence of
hyperacidity as an independent functional dis-
order, and to regard it merely as a symptom of
some lesion within the gastro-intestinal tract.
And even among those who consider chronic hy-
peracidity as a clinical entity, we find a great
deal of vagueness as to its etiology, symptoma-
tology, pathogenesis, and treatment.

Many physicians class any functional gastric
disorder as hyperacidity when it gives rise to
heartburn and sour régurgitations. And even
such authors as Lüthje and Albu consider the
condition hyperacidity in the presence of these
symptoms, though the gastric acidity may be
only normal, or even subnormal. In the latter
case, however, they use the term "latent hyper-
acidity."

Now these views, which associate heartburn
with hyperacidity, are, to my mind, erroneous
and at variance with clinical facts. Comparing
the findings in the gastric contents with the
subjective symptoms of the patient, it is found
that sour régurgitations and heartburn are very
rarely symptoms of hyperacidity. Sour régur-
gitation occurs only when there is an associated
hypersécrétion, while heartburn is found in
connection with normal, sub- and even anacidity,
and is, therefore, when continuous and persist-
ent, a separate gastric disorder differing from
hyperacidity in its etiology, symptomatology
and treatment.

Chronic hyperacidity as a functional disorder
and independent of any organic affection is, ac-
cording to my observation, found only in the
psychoneurotics, in whom it constitutes a fairly
common affection. It occurs more often in
young adults and in the middle-aged than in
the elderly, and is more common in women than
in men. The symptoms of hyperacidity appear
from half an hour to two hours after meals, and
vary greatly in different patients, and fre-
quently even in the same patient at different
times. In the majority of cases there is a sense
of uneasiness, fullness or distress in the gastric
or in the umbilical region, belching of gas, dry-
ness of the tongue, and a disagreeable taste in
the mouth. Some patients complain of pain in
the region of the stomach or across the abdo-
men, of a sense of weight underneath the
sternum, as if some foreign body had lodged in
the esophagus, and a disagreeable pressure in
the back, between the shoulder-blades. In some
instances the pain and the distress are in the
lower part of the abdomen, which is greatly dis-
tended, with tenderness over both iliac fossae,
belching of gas and passing of flatus,—a con-
dition which is quite often diagnosed as intes-
tinal indigestion, and, by some of the older
physicians, as flatulent dyspepsia. Constipa-tion is usually present, but in some cases there
are normal daily evacuations, and in others
even diarrhea. The appetite varies, sometimes
greatly impaired, at other times very good, de-
pending more upon the general than upon the
local condition of the stomach. The same is
true of the weight and the general health, al-
though losses of fifteen to twenty pounds in
weight are by no means rare.

Pains are not frequent, and are rather dull
in character when present, but in some cases
they are quite severe, shooting from the gastric
region through the back,, and are relieved by
food, as in gastric ulcer. In a case of hyper-
acidity in a psychoneurotic woman, about 55
years of age, the pains were on a few occasions
so severe as to originate the suspicion of either
ulcer or gallstones; but she has since then de-
veloped diabetes, and the pains, as well as the
other gastric symptoms, have disappeared, not
having returned in about seven years.

There is in addition a train of nervous symp-
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